Role of cAMP in modulating intrafollicular progesterone levels and oocyte maturation in amphibians (Rana pipiens).
The role of cAMP in regulating follicular progesterone levels and oocyte maturation was investigated following in vitro culture of amphibian (Rana pipiens) ovarian follicles. Intrafollicular levels of cAMP were manipulated with the use of a stimulator of cAMP synthesis (forskolin) or by exogenous addition of cAMP alone or either of these in combination with an inhibitor of cAMP catabolism (3-isobutyl-1-methyl xanthine, IBMX). Follicular progesterone content was determined by RIA and oocyte maturation was assessed cytologically. In the presence of increasing doses of forskolin (0-3 microM), cAMP (0-3 mM), or dibutyryl cAMP (dbcAMP, 0-2.5 mM) increasing but low levels of progesterone were detected. Increasing doses of IBMX (0-0.09 mM) alone had no significant effect on follicular steroid content. Exogenous cAMP, dbcAMP, or IBMX (0.09 mM) suppressed hormone-induced oocyte maturation. Simultaneous exposure of follicles to increasing doses of both forskolin (0-3 microM) and IBMX (0-0.09 mM) markedly increased intrafollicular progesterone levels to those produced by frog pituitary homogenate (FPH). A marked increase in progesterone levels also occurred when follicles were exposed to exogenous cAMP (3 mM) and IBMX (0.09 mM). These results indicate that exogenous cAMP is incorporated by follicle cells and that forskolin effects are mediated through cAMP. Changes in follicular progesterone levels (increase and decrease) over time following FPH or cAMP manipulation (cAMP + IBMX or forskolin + IBMX) were essentially identical. In contrast to cAMP, cGMP was inactive in inhibiting hormone induced GVBD or stimulating follicular progesterone accumulation. Elevation of follicular and medium levels of progesterone resulting from FPH or cAMP stimulation required the presence of the somatic follicular cells. The decrease in follicular progesterone levels with prolonged culture was not associated with a corresponding increase in progesterone levels in the medium. The decrease in follicular progesterone levels appears to reflect steroid catabolism rather than loss of steroid to the culture medium. The results suggest that the level of intracellular cAMP in the follicle cells is modulated by the relative activity of the adenylate cyclase system and phosphodiesterase and that FPH can affect both components. Thus, intracellular levels of cAMP play a key role in regulating follicular progesterone levels and FPH action on the follicle cells. The steroidogenic capacity of follicle cells can be manipulated independently of FPH stimulation.